Studies of interactions of porphyrins with transfer RNA by high-resolution NMR.
The interactions of tetra-4N-methylpyridyl porphyrin and its zinc(II), copper(II) and manganese(III) complexes with brewer's yeast type V phenylalanine specific tRNA have been evaluated by high-resolution NMR. Differences in chemical shifts have been noted for three proton resonances in response to the presence of small quantities of the free base and the zinc and copper complexes. The protons giving rise to these signals are located on bases T54 and psi 55, both of which are involved in the primary intraloop and interloop hydrogen bonds that hold the D and T psi C loops together in the tertiary structure. In addition, broadening of specific resonances due to hydrogen bonding protons in the D stem at low ratios of porphyrin to tRNA indicates that the association of porphyrins increases the rate of imino proton exchange. The titration of the tRNA with the manganese(III) complex did not reveal shifts or specific broadening comparable to the other porphyrins at low ratios. The changes induced in the NMR spectrum of tRNA by porphyrins define their site of interaction with the polynucleotide. This site, at the outside of the elbow-bend in the tRNA 'L', is different from the locus of binding in tRNA for other classical DNA intercalators. Furthermore, a new mode of binding may be involved that is neither intercalative nor simply electrostatic.